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Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the application. 
TJaffag of Claims 

1 . (Original) In a semiconductor random access memory product, a method of interleaving refresh 
operations with READ access cycles to effect interlaced asynchronous refresh of a DRAM array, the 
method comprising: 

beginning a REAP cycle in response to a predetermined input signal, the READ cycle 
comprising an array access period and a dataout period; 

extending the duration of the array access period of the READ cycle by a predetermined refresh 
time slot; and 

deferring commencement of the RIZAD cycle access to the array until after the refresh time slot, 
so as to ensure adequate time for a pending refresh operation to complete before the 
READ cycle access to the array begins. 

2. (Original) A method of interleaving refresh operations according to claim I wherein the READ cycle 
dataout period substantially immediately follows the array access period. 

3. (Original) A method of interleaving refresh operations according to claim 1 wherein the refresh 
operation is a single-row refresh operation. 

4. (Original) In a semiconductor random access memory product, a method of interleaving single-row 
refresh operations with WRITE access cycles to effect interlaced asynchronous refresh of a DRAM array, 
the method comprising: 

beginning a WRITE cycle in response to a predetermined input signal, the WRITE cycle 
comprising a datain period and an array access period; 
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extending the duration of the array access period of the WRITE cycle by a predetermined refresh 
lime slot; and 

deferring commencement of the WRITE cycle access lo the array until after the refresh rime slot, 
so as to ensure adequate time for a pending refresh operation to complete before the 
WRITC cycle access to the array begins. 

5, (Original) A method of interleaving refresh operations according to claim 4 wherein the WRITE 
cycle array access period substantially immediately follows the datain period. 

6, (Original) A method of interleaving refresh operations according to claim 4 wherein the refresh 
operation is a single-row refresh operation. 

7. (Original) A method of interleaving refresh operations according to claim 4 wherein the input signal 
comprises a write enable signal having a leading edge and a trailing edge, and said extending the duration 
of the array access period comprises inserting the refresh time slot in response to the trailing edge of the 
write enable signal, 

8. (Original) In a semiconductor random access memory product, a method of interleaving single-row 
refresh operations with WRITE access cycles to effect interlaced asynchronous refresh of a DRAM array, 
the method comprising: 

receiving n predetermined input signal signifying a WRITE access cycle; and 

deferring internal execution of the WRITE operation until detecting a trailing edge of the said 
input signal, thereby eliminating a maximum write cycle time limitation. 

9> (Original) A hidden refresh method of operating a DRAM array that implements external memory 
READ and WRI T G access cycles, each READ access cycle comprising an array access period followed 
by a corresponding data out period, and each WRITE access cycle comprising a data in period followed 
by a corresponding array access period, the hidden refresh method comprising the Steps of: 
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periodically generating a refresh request; 

substantially immediately starting a refresh operation for at least one row of the DRAM array in 
response to the refresh request, unless a refresh start is currently prohibited; 

detecting a leading edge of a predetermined input signal associated with a WRITE access cycle; 

allowing a refresh start after detecting the leading edge of the input signal; detecting a trailing 
edge of the input signal; and 

prohibiting a refresh start after detecting the tailing edge of the input signal, 

10. (Original) A hidden refresh method according to claim 9 wherein the input signal comprises a write 
enable signal. 

11. (Original) A hidden refresh method according to claim 9 wherein the input signal comprises a select 
signal. 

12. (Original) A hidden refresh method according to claim 9 wherein the leading edge of the input 
signal is a falling edge. 

13. (Original) A hidden refresh method according to claim 9 and further comprising prohibiting a 
refresh start during the array access portion of a WRITE access cycle. 

14. (Original) A hidden refresh method according to claim 9 and wherein said refresh time slot is 
inserted subsequent to a leading edge of the input signal. 

1 5. (Original) A hidden refresh method according to claim 9 and wherein sajd refresh time slot is 
inserted subsequent to detecting an input data transition. 

16. (Original) A hidden refresh method according to claim 15 wherein the refresh time slot has a 
duration T of at least a predetermined access time of the DRAM array. 
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17. (Original) A method according to claim 16 and further comprising, responsive to said prohibiting a 
refresh start, queuing the pending refresh request until the refresh start is no longer prohibited; and then 
starling the queued refresh operation, 

1 8. (Original) A hidden refresh method of operating a DRAM array that implements external memory 
REAP and WRITB access cycles, each READ access cycle comprising an array access period followed 
by a corresponding dataout period, and each WHITE access cycle comprising a datain period followed by 
a corresponding array access period, the hidden refresh method comprising the steps of: 

periodically generating a refresh request; 

substantially immediately starting a refresh operation for at least one row of the DRAM array in 
response to the refresh request, unless a refresh start is currently prohibited; 

detecting a leading edge of a predetermined input signal associated with a WRITE access cycle; 

delecting a trailing edge of the input signal; and 

deferring the array access period corresponding to the WRTIE access cycle until after the trailing 
edge of the input signal. 

19. (Original) A hidden refresh method of operating a DRAM array that implements external memory 
READ and WRITE access cycles, each READ access cycle comprising an array access period followed 
by a corresponding data out period, and each WRITE access cycle comprising a data in period followed 
by a corresponding array access period, the hidden refresh method comprising the steps of: 

periodically generating a refresh request; 

substantially immediately starting a refresh operation for at least one row of Ihc DRAM array in 
response to the refresh request, unless a refresh start is currently prohibited; 

deferring commencement of a READ cycle access to the array umil after a first predetermined 
lime slot, to ensure adequate time for a pending refresh operation to complete before the 
READ cycle access to the array begins; and 
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prohibiting a refresh start during the array access portion of a READ access cycle but not during 
the data out period of the READ access cycle. 

20, (Original) A hidden refresh method of operating a DRAM array according to claim 19 and further 
comprising, in a WRITE followed by READ sequence, overlapping the first time slot and the WRITE 
array access period. 

21, (Original) A hidden refresh method of operating a DRAM array according to claim 19 and wherein 
the time slot T has a duration at least equal to a single-row refresh cycle array access time of the DRAM 
array. 

22, (Currently Amended) A semiconductor random access memory product comprising: 

A DRAM array; and 

A DRAM controller circuit coupled to the array for implementing a hidden refresh feature, the 
controller circuit comprising: 

a refresh generator circuit for generating refresh signals and refresh addresses; 

| an access arbiter circuit for inhibiting refresh operations at selected times; and 

a single control signal path driven by the access arbiter circuit and coupled to the refresh 
generator circuit for controllably inhibiting/ allowing refresh signals to refresh 
the DRAM aiTay]_and 

an osqillatQi; provide a periodic xeftesh.clocki?icnaU 

j a refresh.p.ulse.generator Jo ^cn^-atcj;eXrCj5hL P.ulsQ.sifin<ils.to t he PRAM.ajray;jm<l 

a FJFQ memory.coupled ( .to reACtyc.ihejr^frfeg h .clock signal fo r .storing re frAshjx mcito jas xefresh 
request bit?, the FlF,Q.mcmocy-.QUti>ut..couT)led to the refresh pu1j5ft .gra<aatoj:.s o as to 
frifla^tl*^ PuUs ^diliroe.a re fresh request .^U^a^om 

the FIFO memory; andj^hejejnihe single ^ control ..signal^a lhjdriven b y the accc3$.arbitt£ 
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fcirCMitis, coupled, to a read e nable i nput to the KIKO. so that a refresh request bit is read, 
frpm the FlFOtiLeni^ 

23.-24. (Canceled) 

25. (Original) In a semiconductor random access memory product, a method of interleaving refresh 
operations with RE AD access cycles to effect interlaced asynchronous refresh of a DRAM array, the 
method comprising: 

beginning a READ cycle in response to a predetermined input signal, the READ cycle 
comprising an array access period and a dataout period; 

deferring access to the array by inserting a predetermined refresh time slot; 

deferring commencement of the READ cycle access to the array until after the refresh time slot, 
thereby ensuring time for a pending refresh operation to complete before the READ 
cycle access to the array begins; and 

if the read cycle is prematurely terminated by a second address transition during array access, 
forcing a delay period prior to commencing a new read access cycle so as to allow the 
first READ access cycle to complete, thereby avoiding corruption of data stored in the 
DRAM array, 

26. (Original) A method of interleaving refresh operations with READ access cycles according to claim 
25 and further comprising extending the forced delay period beyond the read access time slot before 
prohibiting refresh start thereby allowing a refresh operation to start before beginning the new read 
access cycle. 
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